4
(s.) have been smoothed by a 300 year-running average, which approximates twice the average spacing of the planktonic foraminifer proxy data. The high-resolution EDC D record has been smoothed by a 1000 year-running average prior to derivation and was again smoothed by 300 year-running average thereafter. While derivation detrends the EDC D record, a piecewise linear trend has been subtracted from the N. pachyderma (s.) abundance record for the last deglacial (<18 ka BP) and glacial periods (>18 ka BP) to detrend the record.
Our age model approach 2, 3 is in close agreement with a direct stratigraphic alignment of abundance variations of G. bulloides with the EDC D record (Fig. S1b) . Variations in G. bulloides abundances have been suggested to closely align with Antarctic temperature because the abundance of G. bulloides gradually increases towards sub-Tropical waters and because this species may adapt their growth habitat and -season compensating for abrupt environmental changes 9, 10, 18 . The low tiepoint density of the alternative age model approach based on a direct alignment of abundance variations of G. bulloides to EDC D leads to slight deviations from the applied age model 2,3 during the peak glacial (Fig. S3) . However, the good correspondence of G. bulloides abundance variations with Antarctic temperature throughout the record (Fig. S1 ) is consistent with earlier propositions based on Cape Basin data 9 , and therefore supports our age model. As shown in Fig. S3 , the exact choice of alignment technique does not affect the conclusions of this study.
Trace element analyses
B/Ca ratios have been measured on 5 to 20 specimens of the benthic foraminifera Cibicides kullenbergi, also known as Cibicidoides mundulus 19 the leaching of foraminiferal calcite rather than the removal of the highly dissolution-resistant manganese-rich overgrowth carbonates 23 . The quantification of a potential bias on epibenthic B/Ca ratios by these overgrowth phases is limited by the fact that the trace elemental composition of Mn-rich carbonate overgrowths is poorly constrained 33 .
If we assume that most of the Mn/Ca signal is caused by a boron-rich contaminant phase, that has a mean boron concentration of 350 ppm, which is equivalent to the boron concentration in 
Calculation of carbonate ion concentrations
Absolute changes [CO 3 2- ] has been calculated as the sum of the regional, pre-industrial 
Additional influences on sedimentary partial dissolution proxies
Along with changes in SST and in surface ocean export production, carbonate dissolution is the most important factor controlling the distribution of planktonic foraminifera in marine sediments 44, 45 . However, changes in export production may influence the assemblage and abundance of benthic foraminifera due to changes in the food quality and/or -quantity supplied to the deep sea 46 or may exert a substantial influence on the dissolution rate within the pore water of marine sediments 47 . Therefore, these processes may have had an additional influence or our sedimentary partial dissolution indicators.
Changes in export production have recently been shown to co-vary with dust deposition over the Antarctic continent and in the sub-Antarctic Atlantic, and thus gradually decreased during Heinrich stadials 48, 49 . Decreases in the carbon export to the sea floor during Heinrich stadials may potentially lead to increased carbonate preservation 47 and a decrease of benthic faunal populations 46 . However, this is inconsistent with observed changes in the Be/Pl ratio and foraminifer shell fragmentation in MD07-3076Q (Fig. 2) . Furthermore, millennial-scale variations in planktonic Mg/Ca-based SST broadly parallel Antarctic temperature (Fig. S1,   S2 ). Thus, the observed gradual changes in SST and export production can therefore not account for the observed dissolution patterns in sub-Antarctic Atlantic sediments.
Strong support for a predominant influence of the corrosiveness of bottom waters on the presented foraminifer census count parameters comes from additional (geochemical) measurements of the deep water carbonate chemistry. As outlined above, C. kullenbergi B/Ca predominately records changes in bottom water [CO 3
2-] and its broad correspondence with foraminifer census counts during MIS 3 ( Fig. 2) implies that changes in bottom water [CO 3
2-] had a dominant influence on the planktonic foraminifer abundance, the Be/Pl ratio and the planktonic foraminifer shell fragmentation in sediment core MD07-3076Q. However, long-term (glacial-interglacial) changes of the surface ocean hydrography may have had an influence on the sensitivity of the planktonic foraminifer dissolution proxies to changes in bottom water carbonate saturation. Large changes in the abundance and assemblage of planktonic foraminifera during the last deglaciation 2 (Fig. 2) (Fig. 2, S5 ). Marine records from the tropical region 51 show that D-O event 6 has a smaller expression than the surrounding D-O events 5 and 7 (Fig. S5) , which may also be related to the absence or the low-amplitude appearance of D-O 6 in the deep sub-Antarctic Atlantic. Furthermore, D-O 9 and 10 appear to be "combined" to one long event in many marine records from the northern hemisphere, which also bears similarity to our record (Fig. S5 ). have been placed on the GICC05 chronology 60 . The GICC05 age scale is equivalent to the AICC2012 age scale 4 , which has been applied to the study core chronology). In the absence of prescribed iceberg calving and anomalously fresh conditions, the Arctic Ocean and Nordic
Transient palaeo-climate modeling
Seas are assumed to be anomalously saline instead, thus enhancing the formation of NADW and the strength of the AMOC. The implied freshwater forcing is consistent with the supply of ice-rafted detritus observed in North Atlantic sediment cores 61 . Simulated Greenland air temperatures, SST anomalies at the Iberian Margin and in the southern high-latitudes are in close agreement with proxy-based temperature reconstructions 55, 62 (Fig. 3) .
Simulated [CO 3 2- ] are calculated a posteriori from modeled temperature, salinity, pressure, dissolved inorganic carbon and alkalinity using the pressure-corrected 63 first and second acidity constant 38 , the Henry solubility constant 64 , the equilibrium constant of water 63 , the equilibrium constant for bisulfate 65 and the equilibrium constant of boric acid 40 . Simulated While the simulated AMOC is strong during interstadial conditions, the deep Atlantic Ocean is filled with high-[CO 3
2-] NADW (Fig. 3b, S6) . Similarly, the simulated AMOC suppression during stadial intervals is associated with the dominance of low-[CO 3
2-] AABW in the deep Atlantic (Fig. 3b, S6 ). This supports the proposition of a significant impact of diffusive ocean mixing and non-conservative effects due to the interaction of the organic carbon pump with ocean circulation changes on simulated [CO 3 2-13 changes in AABW formation/transport rates, or the exact magnitude of changes in southern hemisphere westerly wind stress (Fig. S7) .
To illustrate the evolution of the [CO Calculating the lead/lag correlation between the modeled AMOC and simulated anomalies of [CO 3 2- ] at the core site during MIS3 using a sliding 8 ka-window (Fig. S9) The data from the Arabian Sea (SO130-189KL) are shown on their original GICC05 age scale 52 . The proxy data of sediment core ODP1002 (originally on the GISP2 age scale) 51 and the Iberian Margin sediment core MD95-2042 (originally on the GRIP and GISP age scales) 50 have been transferred to the GICC05 age scale 60 for ages <32 ka BP [72] [73] [74] and by a synchronization of calcium ion concentrations between GRIP/GISP2 and NGRIP for ages >32 ka BP 73 . The GICC05modelext age scale 75 was applied for ages >60 ka BP. 
